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FOR UTILITY APPLICATION 

Office of Initial Patent Examination 

Customer Service Center 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

We hereby request that the following items of information be corrected in the Filing 
Receipt for the subject application received in this office on February 26, 2004. 
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Continuing Data as Claimed fry Applicant Section 

This application is a REl of 08/595,020 01/31/1996 PaT R,E37,072 
SHOULD READ AS FOLLOWS: 

This application is a CON of REI 08/595,020 01/31/1996 PAT RE37,072 S based on PAT 
5,283,761. 

Enclosed are a copy of the Filing Receipt with changes noted in red, and a copy of page \ 
of the application as filed on September 1, 2000. 

Pursuant to instructions in the February 29, 2000 O.G., we hereby request that the errors 
which are identified above be corrected in the captioned application to which this request for 
correction is directed. It is understood that the Patent Office will issue an automatically- 
generated, corrected Filing Receipt in this and, if applicable, any other affected applications. 



Respectfully submitted, 

HAMILTON, BROOK, SMITH & REYNOLDS, P.C. 




Concord, 
Date: 7 
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2824 
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Date Mailed: 02/26/2004 



Receipt is acknowledged of mis reissue Patent Application. It will be considered m its order and you will oe 
notified as to rne results of the examination. Be sure to provide me U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TiTLE OF INVENTION when inqumng about this application. Fees transmitted by 
checK or draft are subject to collection. Please venfy the accuracy of the data presented on mis receipt, if an 
error is rioted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing 
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the 
changes noted tnereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (If 
appropriate). 



Applicant(s) 

Peter B Gillingham, Kanata, ON, CANADA; 



Domestic Priority data as claimed by applicant 

" Th i s appl i cation i g a RE l of 08V6Q5,oaQ QV31/1Q0S PAT - R,E37,072 - 
This application is a CQN of REI 08/595, Q2Q Q1/3X/1996 PAT RE37.Q72, based on 
Foreign Applications PAT 5.283,761. 

If Required, Foreign Filing License Granted: 02/03/2001 

Projected Publication Date: None, application is not eligible for pre-grant publication 
Non-Publication Request: No 
Early Publication Request: No 



Title 

Method of multi-level storage m DRAM and apparatus thereof 
Preliminary Class 
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LICENSE FOR FOREIGN FILING UNDER 
Title 35, United States Code, Section 184 
Title 37, Code of Federal Regulations, 5,11 & 5.1 S 

SRANIEB 

Trie applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications wnere 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth m 37 CFR 5.15. The scope and limitations of tnis license are set forth m 37 CFR 5 15(a) unless an earner 
license has been issued under 37 CFR 5 15(b) The license is subject to revocation upon written notification The 
date indicated is the effective date of the license, unless an earlier license of Similar scope has been granted 
under 37 CFR 5 13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it is revoKed. This license is automatically transferred to any related applications^) filed under 37 CFR 
1 53(d) This license is not retroactive 

Tne grant of a hcen$e does not m any way lessen the responsibility of a licensee for the security of tne subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export ot technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls. 
Department of State (with respect to Arms, Munitions and implements of War (22 CFR 121-12$)), tne Office of 
Export Administration, Department of Commerce (15 CFR 370.10 (j)), the Office of Foreign Assets Control 
Department of Treasury (31 CFR Parts 500+) and the Department of Energy 

NOT GRANTED 

No license under 35 u S C 184 has been granted at this time, jf the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form Applicant may still petition for a license under 37 CFR 
5 12, if a hcense is desired before the expiration of 6 months from the filing date of the application it 6 months 
has lapsed from tne filing date of this application and the licensee nas not received any indication of a secrecy 
order under 35 U.S C 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(D). 
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METHOD OF MtJLTT-LEVEX STORAGE IN DRaM 

This Is a continuation of Reissue Application Ser. No. 
0S/595.Q20. filed January 31. 1996. which is based on 
original U S Par No. 5.283 761 issued February 1 1994, 

FTELD OF THE INVENTION 
This invention relates to dynamic random access 
memory (DRAM) memories, and in particular to & 
Bjctbod of wring « variable j cvc l signal in each cell of 
* DRAM for representing more than one bi; in each 
cell, 

background to thh invention 

To siore for example two bhs in a DRAM cell, n 
must be able To store four differcm- voltage levels, A 
problem with such Cell*, is that noise mmt&m an: re- 
duced to one-third that of a one b;t per cell DRAM. 
Whach is too low to withstand the occasional a-paniele 
hit- 

A second problem wiife muln'-bi( swage cells telares 
to the method of setting. No simple method of seating 
has previously been designed, aitbough a*tcmnH have 
been maoe to solve this problem, c-g, as described u> the 
publication by M, Aold cf aj, m a 16-Lcvels/CcIJ Dy- 
namic Memory'*, ISSCC Dig, TECH. Papers 1585. pp 
246-247, and in T. Furuyama « al, "An Expenmesial 
Twc-Brt/CeJl Storage DRaM for Macroccfl or Memo- 
ry-On-Appiican'on", IEEE Journal of Solid State Cir- 
cuits. Vol. 24, No, 2, pp 385-393, April 19*9. The tech- 
nique described by Aota" cannot use normal sense ampli- 
fiers. U requires a precision analog D to a convener to 
implement a staircase waveform and a charge amplhley 
to sense oata. The te chni que described by Furuyama 
rsG^n>e* the gcucranon of precision reference level* to 
dwnaguish between four levels. These levels arc cot 
sdf-compensaTcd for offsets developed in the sensing 
operation, md this method suffers from poor signal 
margin. Hid&fc* ct al describe a Technique for simulta- 
neously reading two cells at a time in the article "A 
divided/Shared Bidine Sensing Scheme for 64Kb 
DRaM Core" in the 1990 Symposium on VXS1 Cir- 
cwry 1990, IEEE, p. 15, 16 which whiie describing 
dividing a bitline, is not related to multiple oil storage in 
a single celt 

DRAMs have previously been built with cells hold- 
ing up to sixteen bits of storage, e.g. m the afOfcnoied 
article by M, Aoki ct al> for use in file memories, A 4K 
lest array is believed to have been the largest memory 
built using this design, Leafcage characteristics of the 
DRAM cell were required to be very rightly controlled 
and even then, accurate sensing of the small voltage 
differences between levels becomes very difficult. An- 
other problem with this scheme was the length of time 
required to access; a single read cycle required 16 
clocks for the read followed by 16 docks for the re- 
store 

To implement a 2 bit DRAM, one can define the cell 
as storing one of four voltage levels V^u, V«//u 
and mu6 reference voltage midpoints between 

these four vojtage, which can be defined as V^. 

V^a. These midpoints can be referred to, to differ- 
entiate between the four voltage levels. The relative 
voltage of these levels are shown in Table I bdow. 

STORAGE REFERENCE ACTUAL 

VOLTAGES VOITaGES VOLTAGE 
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